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\ Apparatus and a process for controliably 
separating a framed woridng area off a mem- 
brane from the reminder of the membrane is 
disclosed. Tlie process includes tenstonir^ an 
expanse of memt>rane material and fastening a 
support frame to the membrane to define a 
woridng portion of the same. A bondaUe 
polymeric material is applied to form a continu- 
ous border outwanJ of the outer edge of the 
support frame. Additionally, the framed woridng 
area of the memt)rane is separated from the 
remainder of the memt)rane by cutting tfie 
memtmne outward of the support frame. 
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Background of the Inventton 

The present inventton relates to peilides that are 
used in the semi-conductor chip industry, and more 
particularly to a method and apparatus for manufec^ 
turing peDtolea. 

In the semi-conductor chip industry It Is well 
known that pattern transfer from a photo mask to a 
substrate is acoomplished by exposing the photo- 
mask to a light source. During the pattern transfer 
process, also called the photolitho^hic process, 
circuit patterns on the photo mask are projected onto 
the substrate which has been treated with a photo- 
sensitive substance. This resuHs in the patterns being 
reproduced on to the substrate. Unfortunately, any 
foreign substance on the surface off the mask will also 
be reproduced on the substrate and therefore wH in- 
terfere with proper pattern transfer. 

To eliminate oontaminatton of the mask surface, 
a framed, thin membrane known as a pellkle is 
mounted on ft, such that the pellicte membrane ex- 
tends parallel to the mask,^ at a piedetermlned dis- 
tance spaced from the mask. Any contaminates which 
would ordinariy land on the mask surface fall onto the 
pellicle membrane, and not the mask. Because the 
frame of the peDide supporta the membrane at a 
spaced distance from the mask surface, particles or 
other contaminants on the pelllde membrane wfll be 
out of focus during pattern transfer, and therefore will 
not be projected onto the substrate. The lise of pelli- 
cles in manufactoring integrated drcufts can Increase 
the qualfty of the resulting circuite, thereby dramati- 
cally Improving drcuft tabrtoation producthoty. 

Because high quality pelltoies are critical to the 
success of the photolithographic process, , pelltole 
manutacturing techniques have t>ecome increasingly 
Important Specifically, during the pelltole manufec- 
turing process, ft Is important to minimize the possn 
bifty of contaminant particles being deposited on the 
pellicie membrane. 

In the event of a relatively large particle { 

|i in diameter) being deposfted on the 
pellicle membrane, such parttole may be reproduced 
on the substrate during photolfthography even 
though such particle may be out of focus. Addftfonal- 
ly, if a contaminant parttole temporarily attaches to 
the underside of the pelltole membrane or the pelltole 
frame, such particle may drop onto the mask surface 
and contaminate ft during photolfthography. This is 
precisely what is to be avoMed by using a peDtoie. 

It is also critical that the pellicle membrane be ex- 
tremely uniform so that light rays passing through ft 
during photolfthography are unobstructed and are not 
in any way rsfracted or otherwise bent Ttie oompo- 
sftton of the membrane must be highly uniform, and 
the membrane must be evenly tenstoned across the 
pellicie frame. Also, ft is important to ensure that a 
continuous sedl existe bebiveen the thin film and the 



lirame. 

To further understand these important require- 
ments, ft Is necessary to provtoe an oq>ianatton as to 
how pelfides are formed. 
6 As is known in the art, fornting an optical meifv- 
brane is the first step in pellicle manufecbure. Conv 
moniy the membrane Is prepared by spinnii^ a suft- 
able polymer, such as nftrooeBukise or a nftrooeBu- 
lose-containing polymer, on a SMbsMB. Ttie newly 
10 formed niembrane Is then renrKived from the sub- 
strate and held, adjacent fts periphery under tenston, 
to prepare ft for subsequent manutacturing steps. 

Next, a frame Is fastened, or bonded, to a working 
area of the membrane, framing the working area. Af- 
1$ ter fastening, the frame and the attached working 
areaof the membrane are ready to beseparafcsdfrom 
the renrainder of the membrane. It is this separating 
step that Is of the utmost importance to high qualfty 
pelltote manutacture. For ft Is during the separating 
20 step that the framed working area must be cut away 
from the remainder of the membrane. Using the 
method and apparatus of the present inventton a sur- 
prisingly successful separatton Is obtained. 

Currently, ft is known to remove theframed work- 
25 tog area l>y cutting the membrane outward of the 
fjrame using a suitable knife, or razor blade. The prob- 
lem wtth such a procedure is thatthe intttal puncturing 
of the membrane by the knife causes shattering of the 
non-working area which produces contaminant par- 
se tides that may coDect on the firame or the working 



Addfttonafty, the membrane may tear to unde- 
sired directtons. If the tear continues through the 
txMid between the frame and the membrane and toto 
35 the working area, the peDtele must be rejected be- 
cause ft wID not perform ttsfunctton when the Integrity 
of the working area to danraged. 

An even greater prot>lem existe when the working 
area has been mtoroscoplcaDy distorted due to a va- 
40 riatton in the tension across ft. Thte type of distortton, 
whtoh may not be vtoiUe to the naked eye(s) of qualfty 
control personnel, can affect the unfo'nrifty c# the 
membrane. Because ft is essenttol that the pelltote 
membrane transmft light uniformly wfthout refrao- 
45 ttonA>endlng, thto distortton can have catastrophto 
consequences. Whfle equipment can be, and often is, 
used to detect such problems in the membrane, such 
equipment is expensive and fts use can atow down the 
production process. 
50 Accordingly, ft to a general object of the present 
toventton to provide a unk|ue. shatter-Hnse. tear-free 
apparatus and method for controltabiy separating or 
removing a framed working area of a membrane ftom 
the remainder of the membrane. 

55 

Summary of the Inventton 

One aspect of the inventton comprises a method 
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which includes the steps of: (1) tensioning a menrv 
brans; (2) listening a Uranne to the niembrane to de- 
fine a working area of the niembrane; (3) applying a 
solidifiable fluid to the niembrane outward of the 
frame to form a border for reducing the membrane's 
tension, the border extending continuously around 
the periphery of the frame; and (4) separating the 
framed worldng area from the remainder of the menr>- 
brane by cutting the same outward of the frame. 

Hie novel method of the present invention may 
be expressed in another way by repeating the abova- 
Identified steps except that stsp thres may diso in- 
volve isolating the tension of the membrane portion 
that is outward of the frame and inward of the border. 

Another aspect of the present invention compris- 
ss apparatus which includes (1) an expanse of ten- 
sioned membrane material. (2) a support frame for 
defining a working area on the expanse, the frame 
having an inner and outer edge, and (3) a border 
ftormed firom applied solidifiable fluid for reducing ten- 
ston in the membrane, the border positioned on the 
membrane and extending continuously around and 
peripherally outward of the outer edge of the frame, . 
in continuous contact with the membrane. 

By using ttie apparatus of the present inventkm, 
and/or by practkang the method of the present inven- 
tton, the drawbacks encountered viffth prior art devic- 
es and methods are not experienced. Other various 
objects and advantages whteh are attained by the in- 
ventton wOi become more fully apparent as the de- 
scriptkxi whteh now follows is read in oonjunctton with 
the drawings. 

Descriptton of the Drawings 

Fig. 1 1s a top plan view of the apparatus of the 
present inventkm. 

Fig. 2 Is an enlarged, skJe sectfonal view taken 
ak>ngline2-2ofFig.1. 

Fig. 3 is the same view as Fig. 2 showing a vari- 
atton of the embodiment of Rg. 1 . 

Detailed Descriptton of the Inventton 

Turning now to the drawings. Fig. 1 shows the ap- 
paratus of the present inventton at 10 with an opttoal 
membrane 12 shown, after it has been formed using 
the usual methods, having a first surface 12a and a 
second surface 12b. The membrane is held under 
tenston by a peripheral frame 14 producing tenston 
lines 16. The peripheral frame and membrane may be 
attached in a number of ways such as by adhesive, or 
byfrictton. 

Next, referring again to Figs. 1-3, a supportfiame 
18 with Inner and outer edges 18a,18b is attached to 
second surface 1 2b and frames, or defines, a working 
area 20 of membrane 12. Support frame 18 may be 
attached to the membrane by a suftabto adhesive 22, 



depicted in Fig. 1 by a dot-dash circle, and depicted 
in Figs. 2-3 as an annular, flat adhesive layer. 

Referring to Fig. 1. a border 24 fornned from ap- 
plied sdkJifiable fhfld is shown posRtoned on the 

5 membrane and extending continuously around and 
peripherally outward of the outer edge of frame 18, In 
continuous contact with the membrane 12. Border 24 
may also be characterized as means for reducing the 
tenston of membrane 12 that is outward of outer edge 

10 18b. 

Border 24 may be formed by any solidifiable flukj 
or solto n>aterial that is bondable to the membrane. 
Preferably, the material is a bondable, sdMtf fable f li>- 
\6 polymeric materlcd. such as a hot-melt glue. 

15 To apply the fluW, a manual or computer-control- 
led dispensing operatton could be utilized. In the case 
of using hot-nnettglue, the glue soltoifies immediatBly 
upon appltoatton to the membrane. To suooessfiilly 
reduce the tenston of the membraiie, border 24 must 

20 be formed outwardly of outer edge 18b to suriound 
continuously the entire periphery thereof. 

Asection 26 of membrane 12 is sandwtohed be- 
tween border 24 end outer edge 18b for reasons 
which will become apparent firom the discusston of 

25 Figs. 2^. 

Referring now to Figs. 2 and 3, two embodiments 
of ttie apparatus off ttie present inventton are shown, 
both of whtoh utiiza a hol-melt glue tofbrm border 24. 
In Fig. 2, the preferred embodiment of the inventton 

30 Is shown with the hot-mell glue having been applied 
to surface 12a outward of outer edge 18b, and with 
sectton 26 separating the glue from outer edge 18b. 
It Is In sectton 26 that border 24 reduces tenston. The 
effect Is to provkle an area ofmembrane 12, i.e. seo- 

35 tton 26, that can be cut without shattering, tearing, or 
otherwise degrading the framed working area of the 
memtxane. 

in Fig. 3, the hot-melt glue has been applied to 
surface 12aaroundthe perimeter of supportfiame 18 

40 so that a portton of the glue touches outer edge 1 8b. 
In this embodiment, the sectton ofmembrane that is 
relieved of tenston is the area of the membrane bond- 
ed to border 24. To separate the firamed area of the 
membrane, a cut is made outward of outer edge 18b, 

45 and through border 24 and the membrane bonded to 
IL 

Addittonally, while not depteted, border 24 can be 
formed on surface 12b outward of the perimeter of 
support frame 18. If such is the case, two other em- 

50 bodiments of the Invention are possible. A third em- 
bodiment is like that shown in Fig. 2, only the hot-melt 
glue is applied on surface 1^. Tlnis, there is a sec- 
tion like section 26 of Fig. 2 that separates the inside 
border of the bead of hot-melt glue from outer edge 

55 18b. In another embodiment, the hot-melt glue is ap- 
plied to the same area of memtxane 12 as shown in 
Fig. 3, only thatthe hot-meltglue is applied to surfece 
12b rather than surf^ 12a. 
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In operation, the above-described border 24 sur- 
prisingly allows a conventional cut to be made out- 
ward of outer edge 18b of support frame 18 without 
the usual problems of membrane shattering and tear- 
ing. In the ffrsl embodiment shown In Fig. 2, a knife s 
(undepicted) can be used to cut into section 26 be- 
tween outer edge 18b and border 24. AlternatWely, a 
soh^ent can be used to cut through section 26. Refer- 
ring back to Fig. 1 • sectton 26 is shown as an annular 
sectton outward of outer edge 18b. When the out is io 
made through sectk>n 26, the cut is made in a regkxi 
that is under reduced, or possibly no tenston, and 
thus the shattering and tearing problems encoun- 
tered using prior art devices and methods are not a 
possibility. 1^ 

Similarly, using the second embodiment shown 
in Fig. 3. a knife can be used to separate the framed 
working area from the renrainder of membrane 12 by 
cutting the membrane outward of outer edge 18b eith- 
er through the hot-melt glue and the membrane, or 20 
outward of the hotmelt glue and through the menv- 
brane alone. 

After separating the framed working area of the 
membrane from the remainder of the membrane, any 
known trinuning method nwy be used to trim away 25 
stray membrane portions (undepicted) extending 
from outer edge 18b. For example, a solvent may be 
applied to the stray portk>ns to dissoh^e them. 

Accordingly, while the preferred method of prac- 
tice in the present Inventton and preferred embodi- so 
ments of the apparatus of the present invention have 
been described, other variattons and modifteattons 
are possible arid may be made without departing from 
the spirit of the invention. 



Claims 

1. Apparatus forformlng a defined working area of 
a membrane that is controllably separable from 40 
the remainder of the membrane, comprising: 

an expanse of tensed membrane material 
having first and second surfaces; 

a support frame for defining a working 
area on the expense, the frame having an inner 46 
and outer edge; and 

a border formed from applied solMif iable 
flukJ for reducing tenston in the membrane, the 
border posfttoned on the membrane and extend- 
ing continuously around and peripherally outward so 
of the outer edge of the frame, and in continuous 
contact with the membrane. 

2. The apparatus of daim 1, wherein the fluM ap- 
plied to form the border is positioned on the first 55 
surface of the membrane material and the frame 

is positioned on the second surface of the mem- 
brane material. 



3. The apparatus of daim 1, wherein the border 
comprises a layer of bondaUe material that is ap- 
plied to the expanse outward of the outer edge of 

the frame. 

4. The apparatus of daim 3, wherein the bondable 
materia Is a polymeric material. 

5. The apparatus of daim 3, wherein the layer of 
bondable material touches the outer edge of the 
frame. 

6. The apparatus of daim 1 , wherein the fluki ap- 
plied toform the border comprises hot-melt adhe- 
sive that is coupled to the expanseoutward offthe 
outer edge of the frame. 

7. The apparatus of daim 1 or 2, wherein the ex- 
panse is formed of nitrocellutose. 

8. The apparatus of daim lor 2, wherein the frame 
defines a working area whk:h comprises only a 
port ton of the membrane. 

9. The apparatus of daim 4, v^ierein the polymeric 
material touches the outer edge of the frame. 

10. The apparatus of daim g, wherein the frame Is 
fastened to the expanse by adhesive. 

11. A method for controllably separating a framed 
working area of a memtKane from the remainder 
of the memtrane, comprising: 

tenstoning a membrane having a first and 
second surface; 

fastening a support firame to tlie mem- 
brane to define a working area of the membrane; 

applying a fluid to the membrane outward 
of the frame to form a border for reducing the 
membrane's tenston, the border extending con- 
tinuously around the periphery of the frame; and 

separating the framed working area of the 
n>embrane from the remainder of the membrane 
by cutting the same outward of the frame. 

12. The method of 11 . wherein the applying step in- 
cludes applying a continuous adhesive layer to 
the memtirane outward of ttie frame. 

13- The method of 12, vrherein the applying step in- 
cludes applying a continuous hot-melt adhesive 
to the membrane outward of the frame. 

14 The method of daim 11 or 12, wherein the fasten- 
ing step indudes mounting the firame to the first 
surfece of the memt)rane and the applying step 
indudes applying the flukI to form the border on 
the second surface of the membrane. 
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15. The method of claim 11, wherein the tensioning 
step includes applying a peripheral memt>6r to 
the membrane. 

16. The method of dalm 11, wherein the separating 
step includes cutting the membrane outward of 
the fluid applied to form the border. 

17. The method of daim 11, wherein the separating 
step includes cutting the membrane between the 
border and the frame. 

ia A method for contiollably separating a framed 
working area of a nnembrane from the remainder 
or the membrane, comprising: 

using a support frame to form a framed 
working area on a tensed memtxane; 

applying a solldifiable fiukt outward of the 
frame to form a border, thereby reducing tenskm 
in the membrane. 

separating the framed working area from 
the remainder of the mftmhrwe hy nitt i no th a 



membrane outward of the lirame. 

19. The method of daim 18, wherein the separating 
step includes cutting the merrdnane between the 
border and the fran». 

20. The method of daim 18, wherein the separating 
step indudes cutting the membrane outward of 
the border. 

21. A method for isolating the surface tenskm of a 
tensed membrane so that a framed working area 
of the membrane may be contrdlably separated 
from the remainder of the membrane, comprise 
ing: 

tenstoning a membrane; 

fastening a support frame to the mem- 
brane to frame a portton thereof, the frame and 
membrane portbn franked thereby defining a 
working area of the membrane; 

applying a sdidif iable fluid to the menv 
brane to form a continuous border outward of the 
frame, for isdating the tenskm of the membrane 
portk>n that Is outward of tiie frame and Inward of 

the border and 

separating the framed working area of the 
membrane front the remainder of the membrane 
by cutting the same outward of tlie frame. 

22. The method of 21, wherein the applying step in- 
cludes applying a continuous adhesive layer to 
the membrane outward of the frame. 

23. The method of 21, wherein the applying step in- 
cludes applying a continuous hot-melt adhesive 
to the membrane outward of the frame. 
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24. The method of daim 21, wherein the fastening 
step indudes mounting ttie frame to the mem- 
brane's bottom surface, and the applying step In- 
dudes applying the fhjM to form the border on 
the membrane's bottom surface. 

2& The method Of daim 21, wherein the tenstoning 
step indudes framing the membrane. 

26w The method of claim 21 , wherein the separating 
step indudes cutting the membrane outward of 
the border. 

27. The method of daim 21 , wherein the separating 
step indud^ cutting the membrane between 
saM border and the Irama 
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